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Design and Study of Super Suspend Curtain
Wall Support Structure of Shanghai Tower

DING Jiemin, HE Zhijun, LI Jiupeng
(Architectural Design & Research Institute of Tongji University
(Group) Co. Ltd., Shanghai 200092, China)

Abstract: A unique flexible suspend curtain wall support
structure (CWSS) was ultimately developed to suit exterior
curtain wall system of Shanghai Tower. Its characteristics of
the deviation from main structure, the twisted geometry, the
heavy weight, the high suspension height, the weak &
nouniform support stiffness led to the complicated cooperation
properties with main structure, and a number of
unprecedented challenge for the analysis and design arose.
From the scheme design to the construction drawing design,

structural system and joint details underwent repeated rounds
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of analysis, proof and optimization. Especially, By means of
cooperative analysis of integrated model including CWSS and
main structure, the properties of cooperative work of CWSS
under horizontal and vertical loads, vertical seismic response,
mechanical properties of CWSS in construction were analyzed
in detail. These work ensured the successful implementation
of the project construction. The actual installation and
construction have proved the reliability of the design of this
system. The structural design process of CWSS is tough, and
its design method and achievement also enrich and improve
the existing design method and concept of curtain wall
systems of high buildings. Meanwhile, it encourages a lot of
new studies in structural design of complex curtain wall
systems of high buildings.

Key words: suspend curtain wall support structure; structure
selection; connection design; cooperative work analysis;
vertical seismic response analysis; construction simulation

analysis
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Fig.2 Curtain wall system and main structure
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Fig.3 Perspective view of typical curtain wall
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Fig.4 Main structure of Shanghai Tower
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Fig.5 Three directional crossing grid structure
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Fig.6 Horizontal truss-sag rod system
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Fig.7 Curtain wall structure system

MRS R E E R E LA S AR G A
mEEILED, lEE RIS A RSE B A 0=
B W HE. % R L BE ) R S BUROR  FRRER
FHE L 356 mm & W E A 8~10 m X EHE—IE
IKAR AR A 3 (D219 X 13, D273 X 13) 3 25 4R
B EEE S BRI SWEE, B R RZ N
ISR 2R Rl MR T A5 3. 48 1) S 4 5 PRI
DIAR AR A O B e P AR L. SRR T i B2k

SRATTRH T SR EEN A RS

b

BEE B U SO BTN T 2R LT E .

FEIRGERNAR [n) B0/ ST AR AE 7 B IR AR
PR3 BE 460MPa [ 75 3% B 4 1 FF (D60 ~ ®80) H &
X H A K AR ERBHEE LRI Z R AR
MR Pk. BURFFBETHR S T SR EITRE , SRIE
T H o — R B AT R AL S5 2.

R YR EER A RN A RER RS
Fe A TR AR UT) A 7 B A B T =N BRA 29T FE D
BB T O60 MHIATEE X L.

BXE T HRIRMTRNERR L B
MR 360 mm, JLIETFEIX— 2 B B ] 3 40 HAR LK
T AN AESEX T HFHRKREEER RESE
BT AR MR AR E . XA T VRS
ZRPRAL T 1) P, I AP AR ARG R B
F.
3.2 BERPHERIGIT

FE ST A R B A IR S50, B R R K
KR 300 m, B RAR B 1 m SRR H T
) B ARG AT A2 54 AR = AR B O IR 8
1B SRR R PR E % (B
8) » BRI GR YR B 1 7.

ey oo

B8 AMEENREXEAWHRATEAE

Fig.8 Curtain wall structure system with

expansion joints
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Fig.9 Torsional deformation of ring beam under
wind load
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Details of vertical sliding joint in scheme phase

Fig.12

HRAZ S [ R 1 AT TE— D EE I EAIR
Ji T KUK R SZ Hh R PR A8 R B R B AR AN BY )
(B 13). BREAE -5 BY 0/ BT 78 38 36 R P A A 1]
FEEEBE R A1 T BBEL IR TY s M Bl Y BE R . R



564 Rl ¥ k2 2 WE KRB 2B

Bus

BARTIE S ORE R RIRE R, W O ABE
Hzh, REURIF RS ARSIk A hATE , K
JZ AR b AR 2 TR BA.

T RUBR NN T B BB S BT 2R B 5 Y A
ANREIR S EZE BN A T R AR R E R T AR 5
PR R AR, BT I R T AU O R
N el e 2 AN FN: RO Dt 6 48 DN
B ] BE 55 2 Rh R M550 T YN R T D R AR
TR B T R BB RS R B R
N 14 Pros.

¥
Ut 2 BEHE BB
P HEN I HES
BB REEH
BEH BT
aBiHER b EEER e d B
P ) FEE g

H13 BaMETaRZhrEE
Fig.13 Mechanics graph of vertical sliding joint
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